Introduction
Free radicals are unstable compounds with an unpaired electron in outer shell. Normally all aerobic cells form unwanted byproducts of normal metabolism reactive oxygen radicals (ROS). These are free radicals containing oxygen atom. They formed during the process of respiration, phagocytes, arachidonic acid metabolism and other ordinary processes while metabolizing oxygen. Free radicals are also formed when hard radiation impacts living system. Pollution, cigarette smoke are also forming free radicals in the living organisms. These free radicals are quickly detoxified by antioxidant systems. If the formation of free radicals comes to a rate that exceeds the capacity of the antioxidant system in the cell, the free radicals formed may damage basic molecules such as lipids, proteins, carbohydrates and nucleic acids 1 . The most ROS including hydroxyl radicals (OH · ), superoxide anions (O 2 ・ -) and hydrogen peroxide (H 2 O 2 ), they are generated in response to external and internal stimuli 2 .Low levels of ROS are necessary for several biological processes including intracellular differentiation and cell progression or arrest of apoptosis growth, immunity, and defense against microorganisms. In contrast, high doses and/or inadequate removal of ROS result in oxidative stress which may cause damage to biological macromolecules 3 . Uncontrolled lipid (ROS) causes DNA damage in living organisms by a variety of mechanisms. The highly reactive hydroxyl radical reacts with the heterocyclic DNA Background and objective: Malondialdehyde is the end product of lipid peroxidation by oxidative stress (free radicals). Superoxide dismutase is one of the important antioxidant enzymes that catalyze conversion of superoxide to hydrogen peroxide. The aim of present study is to measure the serum Malondialdehyde concentration and Superoxide dismutase activity in occupational workers. Methods: A prospective study was carried out from October 2011 to May 2012 in collaboration between clinical biochemistry department at the College of Medicine-Hawler Medical University and chemistry department at the faculty of science and health at Koya University. Total of thirty non-office occupational workers were targeted, who exposed to air and industrial material pollutions, all individuals were healthy and non-alcoholics.
Results:
The mean value of each of the serum Malondialdehyde concentration and serum Superoxide dismutase activity were significantly higher in occupational workers than that of non-occupational workers. Conclusion: Based on findings of the present study it can be concluded that occupational works elevates the release of Superoxide dismutase enzyme, and also increases lipid peroxidation by reactive oxygen species which in turn causes elevation of Malondialdehyde. Keywords: Serum Super oxide dismutase (SOD), serum malondialdehyde (MDA), oxidative stress, occupational works.
bases and the sugar moiety near or at diffusion-controlled rates 4 . Production can cause cell injury and death via DNA damage and directly inhibiting proteins, such as Na + /K-ATPases and glutamate transporters 5 . The protecting feature of Superoxide dismutase (SOD), one of the antioxidant enzymes against oxidative stress bears an essential role for life 6 . Oxidative stress has long been suspected to be involved in many disease processes including carcinogenesis, neurodegeneration, diabetes mellitus, and aging. Reactive degrade polyunsaturated lipids forming malondialdehyde 7, 8 . This compound is a reactive aldehyde and is one of the many reactive electrophile species that cause toxic stress in cells and form covalent protein adducts. The production of this aldehyde is used as a biomarker to measure the level of oxidative stress in an organism 9 . The plasma concentration of Malondialdehyde (MDA) is the most frequently used biomarker providing an indication of the overall lipid peroxidation caused by many diseases 10, 11 . Superoxide dismutase (SOD) is an enzyme that repairs cells and reduces the damage done to them by superoxide. SOD enzymes were previously thought to be several metalloproteins [12] [13] [14] with unknown function, for instance, CuZnSOD were known as erythrocuprein. SOD also helps the body to utilize zinc, copper, and manganese. There are two different forms of this enzyme. These two enzymes work in different compartments of the cell, and they utilize different positively charged metal ions to neutralize the negatively charged superoxide radicals. Each type of SOD plays a different role in keeping cells healthy 15 . Cu/Zn SOD is activated by the delivery of copper by the human metallochaperone CCS 16 protects the cells' cytoplasm 15 and Mn SOD protects their mitochondria 17 . The majority of oxygen metabolism and respiration processes take place in mitochondria, many oxygen radicals are therefore generated in this compartment. Unfortunately, human's body production of SOD peaks as early as the age of 10, after which that the levels begin to decline by about 15 p e r cent per decade. Although SOD is also present in certain foods including cabbage, broccoli, wheat and barley grasses, it is difficult to boost their levels through diet alone 18, 19 . Free radicals emerge not only during normal oxygen metabolism and inflammatory processes, but also as a consequence of exposure to ionizing radiation, cigarette smoke or excessive alcohol consumption. Cellular free radicals target key organic substrates such as lipids, DNA and proteins. Protective agents and defense mechanisms act to minimize oxidative damage. This antioxidant system consists of (1) small molecules such as vitamin C and E, glutathione, carotenes and coenzyme Q, as well as (2) enzyme antioxidants which detoxify radicals or repair oxidized molecules. In aging cells and organisms and under certain pathophysiological conditions -such as smokers' emphysema, rheumatoid arthritis, Alzheimer's and Parkinson's diseaseaccumulation of biomolecule oxidation products indicate a disturbed balance in the oxidative stress response [20] [21] [22] . This study is thus aimed to estimate both the serum MDA and SOD in different types of no-office occupational workers to evaluate the effect of accupational works on ROS production.
A-Separation of serum:
Five ml of blood from the vein of sample persons were taken transferred into test tubes then kept aside for about half an hour. Sample bloods were centrifuged at 3000 rpm for 10 minutes. Serum was separated from the RBC and other precipitants using a proper micro-pipette and transferred to a new tube and kept in the refrigerator until it was used. B-Sampling: Total of thirty non-office occupational workers were targeted, all individuals were healthy and non-alcoholics. Six of them were traffic policemen who spent at least Methods two years serving on the streets. Six of them were dyers who spent no less than two years dying cars using spraying-guns and polishing materials. The same number of individuals was working in oil refinery field. Twelve of them were industrial estate welding workers who have worked regularly with welding.
C-Methods 1. Determination of serum MDA Lipid peroxidation was estimated according to the method described by Rehncrona et al 23 Measurement of (MDA), a secondary product of lipid peroxidation was based on the colorimetric reaction with thiobarbituric acid 20 which is based on the reaction of (MDA) with thiobarbituric acid (TBA) forming red, fluorescent MDA-TBA2 adduct21 that absorbs strongly at wavelength 532 nm, Figure 1 2. Evaluation the activity of SOD using modified photochemical Nitroblue Tetrazolium (NBT) method. This method includes the use of sodium cyanide as peroxidase inhibitor, and also used to determine the activity of superoxide dismutase by indirect method via the change in the color intensity of formazin which produced by the reduction of O 2 in nitroblue tetrazloium dye. Decrease in the optical density of formazin is the indication of increase in the effectiveness of the enzyme (SOD). The reaction mixture in one centimeter cuvette was radiated by using the fluorescent lamp of 20 watt for 10 minutes at 25 °C. Then the absorbance at 560 nm was measured. The activity of superoxide dismutase was calculated by measuring the difference between absorbance before and after the radiation 26 .
D-Statistical analysis
The statistical evaluation of the results [mean, standard deviation (S, D) and standard error of mean (S.E.M.)] were calculated using the scientific calculator. The different variables were compared to each other using the unpaired student test [t-test]. Only p<0.05 was regarded as significant 27 . Table 1 shows the detail of thirty male persons who were targeted in this study. Table 2 provides the mean ± SD of S.MDA and SOD of the four groups. Results reveal that the mean± SD of S.MDA concentration is 1.67± 0.21 µg/L, and the mean± SD of S.SOD activity is 0.156± 0.03 IU/L, the values exceeded normal ranges (0.5-1.5 and 0.1-0.125) respectively. The mean value of MDA in samples exceeded the normal range ( Table 2 ). The high level of MDA may be due to the lipid peroxidation in a greater rate than the physiological rate. At the same time the levels of SOD are also high compared to the normal range; which is proportional to the increase of MDA. SOD is counteracting the action of MDA which may have increased as a result of oxidative stress and lipid peroxidation. The difference between SOD activity before and after the exposure to light is related to the activation of SOD by light by absorbing energy of light 25 . Table 3 shows that the MAD of traffic policemen and welders are within the normal range, but as for asphalt workers was slightly high, while MAD levels for dyer workers were far exceeded the normal range. This high level is may be due the nature of their working; they are more vulnerable to dye derivative, they also are more exposed to the dye aerosols because of the direct exposure during the indoor dying. This means that they are more exposed to the oxidative stresses comparing to other groups. Serum MAD levels of asphalt factory workers who are directly exposed to emit gases from the asphalt their MAD levels were higher than the normal level. Since traffic polices and welders who are working outdoors, they are less exposed to the direct emitted gases and they inhale more fresh air similar resulted obtained by Armstrong, D 7 . Regarding SOD, traffic polices showed higher level than the control because they are working most of the time exposure to the sun light and it may have negative effects to their defense system. Production of SOD is also due to low level of MDA activity. Welders are nearly normal because of their normal MDA level which is proportional to SOD. Dyer's SOD is also far exceeds the control level due to high level of MDA that induce SOD to produce in high level as part of defense against the high level of oxidative stress and lipid peroxidation. The high level of SOD within the asphalt workers means that they have a greater defense or repair system against any defect in the body. The results caused by exposing workers to the polluted air. As a consequence, exposure to a wide range of air pollutants gives rise to oxidative stress within the lung, and this appears to initiate responses that are particularly dangerous to susceptible members of the occupational workers. One of these responses is the influx of inflammatory cells of the lung 26 .The younger workers have shown high level of MDA (Table 4) but at the same time they have higher level of SOD to produce sufficient efficacy to counteract levels of MDA. The five older ones have high level of MDA but in contrast to the younger ones they showed a lower level of SOD due to their age and physiological condition which may reduce the body ability to produce a quantity of SOD to meet the metabolic action of peroxidation. The results attributed to the results of Akbar Sharifian et al 28 . they concluded that the correlation between age and total plasma antioxidant capacity was found through a Pearson correlation: r=0.253, p=0.049. The results of this study show that the shift work can act as an oxidative stressor. It also shows that the age and the BMI have a negative effect on the oxidative stress. With increase of BMI and age; the antioxidant system becomes more disabled against oxidative stress. Occupational stress increases oxidative stress levels probably as a response to increased generation of reactive oxygen species. A special dietary regimen including antioxidant agents, such as vitamins and minerals, may be beneficial to shift workers. Spending more years in the occupational work increases the oxidative stress and lipid peroxidation. This may have led to the positive correlation between the level of MAD and time spent in that work, Table 5 . 4, 26, 29 . Ultimately leads to a physiological decline in function, or aging in the persons worked 15 years or less MDA slightly increased but SOD reduced due to poor compensation mechanism.
Based on findings of the present study it can be concluded that occupational works elevates the release of Superoxide dismutase enzyme, and also increases lipid peroxidation by reactive oxygen species which in turn causes elevation of Malondialdehyde.
